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Lung Biopsy in the Diagnosis of Diffuse Lung Disease* J. G. SCADDING,t M.D., F.R.C.P.
British Medical Journal, 1970, 2, 557-564 This lecture commemorates Arthur Tudor Edwards, one of the very small group of surgeons who, in the decade following the first world war, established the surgery of intrathoracic organs as a practicable procedure. For one year, 1932-3, I was house officer at the Brompton Hospital to him and his colleague, J. E (Scadding and Hinson, 1967) . The desquamative type has been described by Liebow et al. (1965) The arterial blood oxygen pressure at rest was 60 mm. and C02 pressure 30 mm. Lung biopsy through a small right anterolateral thoracotomy showed a small lung which felt granular; in a wedge removed from the middle lobe the changes of cryptogenic fibrosing alveolitis were found. In some parts there was a typical mural pattern, with severe fibrosis of alveolar walls and very scanty intra-alveolar cells (Fig. 1) ; elsewhere the changes were characteristic of the desquamative pattern, with lymphocytic infiltration of alveolar walls and alveolar spaces containing many mononuclear cells, mostly of granular type (Fig. 2. ) Because this patient already had symptoms from spinal osteoporosis, the use of corticosteroids was considered inadvisable. She was treated with the immunosuppressant azathioprine, and made a favourable response, of a degree compatible with suppression of the "desquamative" element in the lung changes, both radiologically and in objective tests of function (Table II) . The occurrence of fibrosing alveolitis of the desquamative pattern without radiographic abnormality in the lungs, though rare, is well documented. In such cases diagnosis must remain in serious doubt until biopsy has provided histological evidence. In six patients with a clinical picture and functional defect suggesting fibrosing alveolitis, but with substantially normal radiographic appearances, lung biopsy was advised. In two of these histological changes of the desquamative pattern of fibrosing alveolitis were found. Three showed no specifically identifiable changes, though in two of these, as described below, the subsequent course has been compatible with the clinically suggested diagnosis of fibrosing alveolitis; and one, also mentioned later, had emphysema. I will quote one of the two with a normal lung radiograph who nevertheless had fibrosing alveolitis, intermediate between the desquamative and the mural patterns.
Case 2.-A man aged 57 noticed gradually increasing breathlessness on exertion about the middle of the year 1963. He had had no known exposure to a dust hazard. He had smoked 20 or more cigarettes daily since the age of 16. By September 1964 he was able to climb only one flight of stairs without stopping for breath. No abnormality was found on physical examination. The chest radiograph was normal, apart from some calcified foci at the right hilum and upper zone of the right lung. Function tests showed a maximum voluntary ventilation of 122 l./min., well within the normal range; but gas transfer was much reduced, the TLco by the steady state method being 8.7 ml./min/mm. Hg, at the high ventilatory rate of 22 l./min. On review in January 1966 his dyspnoea had increased somewhat; there was still no radiographic sign of lung disease, the TLCo had fallen to 6.1 at a ventilatory rate of 23 1./mnin., and the resting arterial blood Po2 was 87 mm. and Pco2 32-5 mm.
Hg. An open lung biopsy was performed from the lingula, the naked-eye appearance of the lung provoking no comment. Histologically, there were moderate numbers of large mononuclear cells in the alveolar spaces, increase in fibrous tissue and some cellular infiltration in alveolar walls, and prominent lymphoid follicles (Fig. 3) . Moderate symptomatic and functional improvement followed the administration of prednisolone, 20 mg. daily, and has been maintained subsequently on smaller doses.
The widespread pulmonary fibrosis, in many instances leading to "honeycombing," that occurs in a few cases of rheumatoid arthritis generally conforms to the mural pattem of fibrosing alveolitis (Scadding, 1969 
Extrinsic Allergic Alveolitis
Of recent years it has become evident that certain respirable organic dusts can cause widespread changes in the peripheral gas-exchanging part of the lungs, through antigen-antibody reactions principally of the precipitin-mediated type III. "Farmer's lung" was the first of these to be recognized and elucidated immunologically, the source of the antigen being the thermophilic actinomycetes that predominate in mouldy hay (Pepys et al., 1962 (Pepys et al., , 1963 ). An increasing number of organic dusts, including the spores of some other moulds, dust from pigeon and budgerigar droppings (Barboriak et al., 1965; Hargreave et al., 1966) , and pituitary snuff, have been shown to give rise to lung changes similar to, though not in all respects indentical with, those of "farmer's lung." A term by which to refer to the whole group of diseases characterized by tissue-damaging allergic reactions to inhaled dusts in the gas-exchanging parts of the lungs is evidently needed, and Pepys (1967) (Scadding, 1967a One patient, a man aged 28, presented with an acute febrile illness with haemolytic anaemia. He was found to have bilateral hilar lymph node enlargement followed by a diffuse pulmonary infiltration, and biopsies of peripheral lymph nodes were uninformative; lung biopsy showed fibrosing sarcoid granulomas. This patient subsequently developed systemic lupus erythematosus (Scadding, 1967a, p. 464) .
A 56-year-old man, investigated because of widespread mottling in the chest radiograph, showed a nodule of thyroid tissue in a scalene node biopsy; radioiodine scan of the lungs was negative, and lung biopsy showed typical sarcoid granulomas.
A young woman who was a hairdresser was found to have a widespread lung infiltration without bilateral hilar lymph node enlargement, and it seemed important to exclude hair-spray MEDICAL JOUURNA disease, often misleadingly named "thesaurosis" (Bergmann et al., 1962; Brunner et al., 1963 In one of the patients submitted to biopsy bef-ore she was referred to me the histology had initially been interpreted as that of "interstitial fibrosis of the lungs." The knowledge that she had had widespread mottling in a chest radiograph 30 years earlier, without symptoms, and the finding of a few remnants of epithelioid cell granulomas and some Schaumann conchoidal bodies in the biopsy sections led to the revision of the diagnosis to sarcoidosis at a late fibrotic stage (Scadding, 1968 Case 4.-A woman aged 31 complained of increasing breathlessness on exertion for 15 months. She had been exposed intermittently to pigeons, her father being a pigeon-fancier. She had suffered for at least six years from adult coeliac disease, of which the presenting feature was anaemia, responding to folate. She was of short stature; the fingers were moderately clubbed; there were persistent fine crepitations at the bases of the lungs. The chest radiograph showed widespread fine mottling. The total lung capacity was reduced to two-thirds of the predicted value, with proportionate reductions in its subdivisions: the F.E.V.1 constituted 60%, of the F.V.C.; the CO transfer factor was reduced to one-fifth of the predicted value at rest, but doubled on exercise.
Precipitins to pigeon antigens were present in the blood, and bronchial challenge with pigeon serum produced a febrile reaction after four hours, together with a neutrophil leucocytosis. Lung biopsy showed epithelioid cell granulomas of sarcoid type, with considerable fibrosis, but no other changes (Fig. 6) . The Kveim test was negative, and' there was no response to corticosteroid treatment. In spite of avoidance of avian antigens, her respiratory disability has continued to increase.
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This showed dilated bronchioles and emphysemnatous spaces throughout, with cellular and fibrous thickening of alveolar walls, and an apparent excess of smooth muscle (Fig. 7) . Histologically, this could be described only as a honeycomb lung; the bizarre arrangement of the smooth muscle suggested the possibility of diffuse leiomyomatosis. There was, however, no suggestion of any systemic mesodermal dysplasia, and during the subsequent two and a half years there has been no deterioration in the lungs. It seems likely, therefore, that the "honeycombing" was the endresult of an unidentified disease that was active in childhood or infancy, or even of the neonatal respiratory distress. In this case the clinical and immunological features strongly supported a diagnosis of extrinsic allergic alveolitis, but the lung biopsy was discordant; the absence of evidence of granuloma elsewhere than in the lungs, the failure to respond to corticosteroid treatment, and the negative Kveim test made it difficult to categorize the granulomatous changes in the lung as sarcoidosis; and how, if at all, the coeliac disease fitted into this complex picture remained doubtful.
Necrobiotic Nodules
In four patients lung biopsy was performed for the diagnosis of multiple nodules causing oval or rounded shadows in the chest radiograph; the histology was similar to, though not in every respect identical with, that of the necrobiotic nodules of rheumatoid arthritis. In the absence of clinical evidence of arthritis or other systemic manifestations, and of serological evidence at the time of biopsy, diagnostic categorization was impossible. In one of these cases, which I have reported elsewhere (Scadding, 1969 , Case 1), joint symptoms appeared later, and within a year progressed to florid seropositive rheumatoid arthritis, leaving no doubt about categorization. The other three, followed for up to two years after biopsy, have shown neither arthritis nor positive tests for rheumatoid factor, and categorization remains in doubt.
Honeycomb Lung
The remaining case in which categorization remained doubtful illustrates the difficulties presented by established fibrotic honeycombing.
Case 5.-A boy aged 17 complained of breathlessness on exertion. His mother said that he had had respiratory difficulties at birth, and had been kept in an oxygen tent for a fortnight at that time. He had always been more easily breathless than others. Pectus excavatum had become evident during childhood, and at the time of examination was severe. The fingers showed drumstick clubbing. The chest radiograph showed, in addition to the pectus excavatum and consequent displacement of the heart to the left, an abnormal pattern in the middle zones of both lungs.
Function tests showed a total lung capacity of less than half the predicted figure, with proportionate reduction of its subdivisions, the vital capacity being 1-7 1., of which 83% was expired in the first second of a forced expiration; the TLCO was 50%/, of the predicted value, and Pao. fell to 70 mm. on moderate exercise, 
Biopsy Not Contributory
Of the five patients included in this group, one was a young man who presented with recurrent haemoptyses, and in whom the diagnosis of lung purpura with glomerulonephritis was eventually made on the basis of the clinical course rather than any specific change in the lung biopsy (Scadding, 1958, Case 4) .
In the other four cases lung biopsy was performed because of dyspnoea associated with an unexplained defect in pulmonary gas transfer, but showed no changes sufficient to explain this finding. One of these patients died three years later of myocardial infarction, though there had been no evidence of coronary artery disease at the time of the original investigation; necropsy threw no further light on the cause of the gas transfer defect. In the other three cases the subsequent course has been compatible with a diagnosis of chronic fibrosing alveolitis, and the question arises whether the inconclusive findings at biopsy may have been due to a sampling error. Two of these are briefly described.
Case 6.-A man aged 39 had complained of breathlessness on exertion for several years; but it had become notably worse for nine months, so that he was restricted to walking 400 yards (365 metres) at normal pace. He had smoked heavily until two years earlier. Physical examination and the chest radiograph showed no abnormality. Function tests showed a vital capacity of 4.4 1., within the normal range, of which only 52% was expired in the first second of a forced expiration; this indicated some airways obstruction, probably attributable to his previous heavy cigarette smoking, but was insufficient to account for his dyspnoea. The TLCO was reduced to half the predicted value. This suggested the possibility of changes in the gas-exchanging part of the lung.
Lung Biopsy in Diff Accordingly a lung biopsy was performed. The lung looked normal, but felt stiffer than normal. The specimen removed from the tip of the lingula showed only some excess of macrophages in some alveoli, with no significant change in alveolar walls. In spite of these inconclusive findings, treatment with prednisolone was begun, and was followed by almost complete relief of dyspnoea and an improvement of gas transfer factor to above the predicted figure. This patient has now been followed for six years These considerations have led me to prefer open lunbiopsy to any of the methods of needle biopsy for assistance in the diagnosis of diffuse lung disease, a preference which is shared by Gaensler et al. (1964) .
Mortality and Morbidity
Patients with the sort of diffuse lung changes for which lung biopsy may be advisable commonly have little or no airways obstruction or bronchial hypersecretion; and in the absence of these anaesthesia rarely presents problems and postoperative recovery is generally uneventful. Two patients died within a month of biopsy. One of these was the young man with lung purpura and glomerulonephritis, already mentioned; in the light of current knowledge, I should not now advise biopsy in this case. The other was a woman with alveolar cell carcinoma, who was expectorating large quantities of mucus, which I should now regard as a contraindication to biopsy. One (Scadding, 1967b Two points should be borne in mind in deciding whether to advise it for a patient. Firstly, careful assessment by all other means is desirable to ensure that it is used only in cases where it seems likely to make a useful contribution to diagnosis. Secondly, it must be recognized that knowledge of some diseases, derived in part from correlation of biopsy findings in previous patients with immunological, physiological, and other data, has advanced to such a stage that it is now possible to make a diagnosis with reasonable confidence without biopsy if a patient presents a typical combination of clinically ascertainable findings. For instance, it is now possible to recognize Diffuse Lung Disease-Scadding CJoURN in this way those patients, usually middle-aged or older, who have a chronic fibrosing alveolitis of mural type; and those with extrinsic allergic alveolitis should be recognizable on a combination of clinical and immunological findings. The avoidance of the need for biopsy is a benefit that these patients can now enjoy, thanks to advances in medical knowledge derived in part from biopsies on earlier patients.
My sincerest thanks are due to Dr. K. F. W. Hinson, both for the instruction and pleasure I have derived from our discussions of clinicopathological correlations in lung disease over many years and for his help in the preparation of this lecture.
